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ABSTRACT 
Arsenic (As) contamination in deep-well water has presently been warned in some areas of An 
Giang province. The previous studies in An Phu district showed that the level of As in soils was 
also many folds higher than international standards that need to be studied; particularly in land use 
and water supply in agricultural production. The objectives of this research were to: (i) evaluate the 
situation of As contain in soil and well water from cultivated lands in An Phu district, An Giang 
province; (ii)  evaluate the impact of coconut fiber and liming methods on the uptake and 
accumulation of As in peanuts. The survey studies indicated that all of deep-well water samples 
were contaminated with As from 97,5 µg/l to 469 µg/l in An Phu district. These levels exceed 
Vietnamese and WHO standards (<10 µg/L), and all studied communes used deep-well water for 
watering their crops (69,6%). The As averages of soil samples inside dikes were higher than outside 
dikes from 1,5 to 2 times. As concentration of all soil samples for planting peanuts inside the dike 
are always higher than outside the dike from 1,5 to 2 times.  
The averages of As levels of arable land samples inside dikes of An Phu district were from 40,1 to 
47,8 mg/kg. When applied 5 tons of lime and coconut fiber per ha reduced As levels at 55,3% 
compared with treatment without lime and coconut fiber. The results also showed that, when 
applied lime 5 tons of lime and coconut fiber per ha had a significant effect on the growth and yield 
of peanuts. Productivity of the peanut that increased from 9,10% to 30,4%, compared without 
liming and coconut fiber. When applied lime, coconut fiber had a significant effect on amount of As 
in grains and bodies of peanuts was lower than without lime and coconut fiber treatments.The yield 
components indicated, peanuts were planted with coconut fiber and l liming, that had the best result 
and the the lowest was without liming and coconut fiber. When applied 5 tons of liming combined 
with coconut fiber per ha had the highest results, both level of As reduction in peanut grains and 
productivity. Necessary to study many levels of liming and coconut fiber and residual lime in the 
soil for the next crops. It recommend that people have safe farming methods and effects on soils of 
As contamination. 
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1. INTRODUCTION 
Arsenic is of highly bioactive and toxic elements, their presence at elevated levels in soils and 
drinking water is threatening food safety and human health (Kang and Jin, 2004; Geng et al., 2005). 
They adversely affect biological activities as a teratogen, carcinogen or mutagen as well as having 
detrimental effects on the digestive system, respiratory system and immune system (Zhou and 
Huang, 2000; Zhou and Song, 2004; Liao et al., 2005). Large areas of cultivated land in many 
countries have been contaminated by As due to agricultural and industrial practices such as 
application of pesticides and chemical fertilizers, waste water irrigation, precipitation from heavy 
coal combustion, and smelter wastes and residues from metalliferous mining (Boisson et al., 1999; 
Zhou and Huang, 2000; Xie et al., 2006; Verma et al., 2007). 
Nowadays, arsenic pollution in deep wells has been warned in many districts in An Giang Province. 
Previous studies have reported that the use of well water contaminated with arsenic caused serious 
contamination of soil and crops. The application lime combined with rice husk ash reduces the 
absorption of arsenic and increase the yield of soybean (Nguyen Van Chuong and Nguyen Trung 
Chinh, 2018). An Giang province has been facing with some problems such as: arsenic 
contamination in groundwater, soid and trees. Groundwater in these places were exploited for 
drinking water and irrigation by private tube-wells (Tran Anh Thu et al., 2011). The results showed 
that when being applied lime at 2,0 tons/ha, it had a significant effect on amount of As in the chilli 
and chilli body decreased 34,3% and 31,5%, respectively, compared without liming (Nguyen Van 
Chuong, 2018). This research was conducted to investigate the influence of an coconut filber and 
lime on the availability and uptake of As by peanuts 
2. MATERIALS AND METHODS 
The study is experimented at field in Quoc Thai, An Phu district, An Giang province. The 
experiment was carried out in the field at areas inside the dyke with 4 treatments: control (0 tons 
liming and coconut fiber/ha), liming (5 tons CaO/ha), coconut fiber (5 tons/ha) and liming (5 tons 
CaO/ha) combined coconut fiber(5 tons/ha) and 4 replications. The kind of irrigation water (deep 
well water) x 2 doses of lime and coconut filber (5 tons/ha), with area of each replicate of being 
equivalent to 24m2 (6m x 4m), planted in a single row with distance of 50cm x 30 cm (three 
seeds/hole), the distance between plants is 30 cm and row is 50 cm. 
Each of the pots was fertilized with a basal dose of N, P and K at 40, 60 and 50 kg/ha, respectively. 
Peanuts (LD14) were sown in each pot, and the germinated plants were later thinned to keep three 
plants per pot. After 10 weeks of growth, the aboveground biomass of the peanut plants was 
harvested. The dry matter yield was recorded and the dried samples were digested in a mixture of 
nitric and percholoric acids. The digests were analysed for As with a Varian Vista AX CCD 
inductively coupled plasma atomic emission spectrometer. After the harvest of plants, soil was air 
dried, well mixed and passed through a 2-mm sieve. Soil pH and electrical conductivity (EC) were 
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measured. All data were analysed by the generalized linear model analysis of variance using 
Genstat v10 (VSN International Ltd, UK, 2007). 
 
3. RESULTS AND DISCUSSION 
3.1.Actual situation of using deep wells water  
 
Figure 1 shows that there are not  
water for drinking and eating. To 
tap-water, at present both six 
communes use tap-water for eating 
and drinking with high rate (80%), 
river water 15% and 5% of other 
sources. However, An Phu residents 
use As contaminated drilled well-
water in agricultural production  Figure 1: Rate of water source used for daily activities 
in 7 communes of An Phu District. October, 2017 
3.2. Arsenic concentration in drilled wells water 
According to Vietnam standard, if As concentration in drinking water exceeds 10 µg/L, it will 
influence on human health. Summarized result from Table 1 show that As concentration of 60 
drilled wells exceed the allowed standard of 100% according  to drinking water standard of WHO 
and TCVN (As <10µg/L). Except Phuoc Hung with rate of using As-contaminated drilled well for 
irrigation in agricultural production is lowest (50%), Long Binh is The highest rate (90%) (Table 1). 
All remaining communes using As contaminated drilled well-water in agricultural production make 
up a high rate, average which the rate of using As contaminated drilled water for irrigation is 
69,6%.  
Table 1: Arsenic contamination in drilled well at six communes of An Phu in October, 2017 
No. Commune No.of 
sample
s 
As Concentration 
( µg/L) 
Rate exceeding 
the allowed 
standard (%) 
using 
irrigation 
water (%) 
 < 10 11 ÷ 
50 
> 50 
 
 
1 Vinh Truong 10 - - 10 100 60 
2 Phuoc Hung 10 - - 10 100 50 
3 Long Binh 10 - - 10 100 90 
4 Quoc Thai 10 - - 10 100 70 
5 Khanh An 10 - - 10 100 60 
6 Khanh Binh 10 - - 10 100 88 
      Total 60 0 0 60 100 69,6 
River water 
15% 
Water trap 
80% 
Other 
resources 
5% 
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The study result in Figure 2 
shows that average As 
concentration in drilled wells 
in Khanh An is 469 µg/l (50 
times higher than regulations 
in TCVN and WHO) and 97,5 
µg/L in Vinh Truong. The 
remaining communes are also 
contaminated As with high 
concentration from 129 to 403 
µg/l exceeding the allowed 
standard for drink regulated 
by WHO and TCVN. 
Figure 2: Average As concentration of deep well water in An Phu district, october, 2017 
3.3. Arsenic concentration in soils 
The result from Table 2 shows average As concentration in kinds of soil used to plant peanuts in 
Quoc Thai commune inside the dike is higher from 1,5 to 2 times in comparison with outside the 
dike. As concentration in sample taken in 6 surveyed communes is very high, from 32,1 mg/kg 
outside the dike to 47,8 mg/kg inside the dike, which exceeds As concentration in agricultural of 12 
mg/kg according to Vietnamese allowed standared.  
Table 2: Arsenic concentration in soils used inside and outside dike in Quoc Thai, 
november/2017 
Location As Concentration in soils (mg/kg) Max. Average Min. n 
(FA) 56,7 47,8a 40,1 11 
Inside the dike 
CV(%)                             12,1 
(FB) 
Outside the dike 32,9 32,1
b 29,9 11 
CV(%)                             12,7 
F(A*B) 
 
** 
  Note:In the same column, the figures with letter has statistical meaning 
difference at level of 1% (**) and 5% (*); ns: no statistical meaning 
difference.  
 
 
 
 
 
 
 
 
Vinh
Truong
Quoc
Thai
Phuoc
Hung
Long
Binh
Khanh
Binh
Khanh
An
97.5 129 120 
297 
403 
469 Arsenic contents in deep well  
(µg/L) 
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3.4.The effects of Coconut fiber and liming on As absorption in peanuts 
 
Figure 3: Arsenic concentration of soils before and after experiment in Quoc Thai. April, 2018 
Table 3.The effects of Coconut fiber and lime concentration on As in seeds and stems of 
peanuts grown inside the dike, (Quoc Thai, April, 2018). 
 
 
 
 
 
 
 
 
 
 
Note:  In the same column, the figures with letter has statistical meaning difference at level of 1% 
(**) and 5% (*); ns: no statistical meaning difference.  
The result from Table 3 shows In control treatments, average As concentration in seeds and stems is 
0,390 mg/kg and 3,05 mg/kg, obtaining the highest meaning difference with liming and coconut 
fiber treatments of 5 tons/ha with As concentration in seeds and stems of respectively 0,130 mg/kg 
and 1,54 mg/kg. On liming or coconut fiber treatments (5 tons/ha),  As concentration in seed is 
lower compared to control treatments (reduce about 0,5 times). The analytical result also shows that 
there is difference of As concentration in soil after experiment between difference treatments. In 
non-liming control treatments, the lowest remaining soil As concentration is 47,4 mg/kg which 
creates meaning difference compared to three treatments of 5 tons CaO/ha,  5 tons coconut fiber /ha 
and 5 tons CaO +5 tons coconut fiber /ha with respectively average As concentration of 49,5; 48,7 
and 50,7 mg/kg (Figure 3). The result from Table 3 shows the application of liming and coconut 
47,0 
48,0 47,8 
48,2 
47,4d 
49,5b 
48,7c 
50,7a 
45
46
47
48
49
50
51
52
Control Lime Coconut fiber Lime + coconut
fiber
As
 in
 so
ils
 (m
g/
kg
) 
As trước thí nghiệm As sau thí nghiệm 
Treaments 
As concentrations in parts of plants 
(mg/kg) 
Stem Seed 
- Control  (Non liming and coconut fiber)  3,05a 0,390a 
- Liming (5tons/ha) 2,20c 0,220c 
- Coconut fiber (5tons /ha) 2,39b 0,320b 
- Coconut fiber and liming  
 (5tons /ha + 5tons /ha) 1,54
d 0,130d 
F  ** ** 
CV(%) 12,5 11,6 
As before experiment As after experiment 
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fiber resulted the highest As amount of four treaments in soil that was 50,7 mg/kg. This study is 
consistent with Shukla and Roshan (2006), who showed that coconut fiber is capable of adsorbing 
heavy metal ions and keeping them on the surface of the material. 
Table 4. The effect of Coconut fiber and lime application on yield and yield components of 
peanut grown inside the dike, (Quoc Thai, April, 2018). 
Treatments 
Characters 
Fine 
pods 
(%) 
Wt. seeds (g) Wt. 
pods/plant 
(g) 
No.pods/pla
nt 100 1000 
- Control  
 (Non liming and coconut fiber) 77,0
d 40,0d 435d 56,1d 30,1d 
- Liming (5tons/ha) 80,0c 49,0c 485c 64,9c 36,1c 
- Coconut fiber (5tons /ha) 81,3b 52,0b 513b 74,4b 40,3b 
- Coconut fiber and liming  (5tons /ha + 
5tons /ha) 84,8
a 57,5a 558a 80,2a 42,8a 
F * * * * * 
CV (%) 4,0 14,7 10,4 15,4 14,9 
Note:  In the same column, the figures with letter has statistical meaning difference at level of 1% 
(**) and 5% (*); ns: no statistical meaning difference 
Results in Table 4 revealed that there were significant effects by liming and coconut fiber 
treatments on all studied traits of yield and yield components in the experiment. All studied yield 
characters increased gradually by increasing different treatments from control to liming, coconut 
fiber, liming combined coconut fiber. The differences between treatments were significance for all 
traits at most differences between treatments. liming combined coconut fiber treatment produced 
the maximum values of number of pods/plant (42,8), weight of pods/plant (80,2 gram), weight of 
100 and 1.000 seeds (57,5 and 558 gram), fine pods (84,8%),  in Quoc Thai commune in April 
2018, respectively. Lime and coconut fiber are important factors in achieving better growth and 
development of vegetative and reproductive organs of groundnut and with increases of 
photosynthesis rate and photosynthetic matter production and sequently the yield components and 
seed yield of peanut (Shiyan, 2010).  
4. CONCLUSIONS 
As concentration in drilled well-water in An Phu is from 97,5 µg/L to 469 µg/L. All samples of 
drilled well-water in An Phu are contaminated As which exceeds the allowed As level according to 
Vietnamese standard and WHO (<10 µg/L).  
Arsenic concentration of all soil samples for planting peanuts inside the dike are always higher than 
outside the dike from 1,5 to 2,0 times. Average As concentration in soils for planting peanuts inside 
the dike as well as outside the dike is from 12,7 to 47,8 mg/kg.  
Application of lime combined coconut fiber that reduced As levels of stems and seeds at 49,5 % 
66,7%, respectively, compared with treatment without liming and coconut fiber.  
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Lime combined coconut fiber application of 5 tons/ha, peanut yield increase Fine pods , weight of 
100 and 1.000 seeds,  weight of pods/plant, pods/plant 9,1; 30,4; 22,0; 30,1 and 29,7% compared to 
non-liming and coconut fiber, respectively.  
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